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This	   paper	   discusses	  water	   scarcity	   issues	   and	   the	   potential	   for	   alleviation	   in	   the	  
semi-­‐arid	  region	  of	  Northeast	  Brazil	  during	  the	  current	  period	  of	  heavy	  drought.	  An	  
overview	   of	   the	   current	   system	   of	   water	   provision	   and	   drought-­‐alleviation	  
strategies	  provide	  a	  context	   to	  dissect	  and	  evaluate	   two	  water	  policy	  case	  studies,	  
the	   Agua	   para	   Todos	   program	   and	   the	   San	   Francisco	   River	   diversion	   project.	  
Information	  was	  collected	  firsthand	  from	  government	  officials,	  professors,	  students	  
and	   beneficiaries	   of	   the	   Agua	   para	   Todos	   program	   in	   the	   rural	   interior	   city	   of	  
Acarape,	  Ceará.	  Field	  data	  gathered	  from	  the	  state-­‐run	  water	  company	  Cagece	  and	  
people	  working	  towards	  urban	  reform	  in	  the	  state	  capital,	  Fortaleza,	  provide	  some	  
contrast	   and	   create	   a	   more	   comprehensive	   overview	   of	   Northeast	   Brazil’s	   water	  
access	   issues	   and	   responses.	   As	   the	   Brazilian	   government	   promotes	   industrial	  
agricultural	   interests	   over	   water	   scarcity	   alleviation	   in	   rural	   Northeast	   Brazil	  
through	  massive	  projects	  like	  the	  diversion	  of	  the	  Rio	  São	  Francisco,	  researching	  the	  
impacts	  of	  the	  drought	  on	  the	  region’s	  population	  and	  the	  effectiveness	  of	  measures	  
taken	   to	   improve	   living	   conditions	   becomes	   particularly	   relevant.	   This	   paper	  
compares	  these	  two	  different	  projects,	  confronting	  water	  ethics,	  the	  role	  of	  water	  in	  
human	   and	   economic	   development,	   and	   the	   ways	   communities	   act	   to	   combat	  











During	  the	  course	  of	  my	  period	  of	  research,	  I	  spoke	  with	  a	  wide	  variety	  of	  
people	  in	  Northeast	  Brazil.	  Based	  out	  of	  the	  coastal	  urban	  center	  of	  Fortaleza,	  Ceará,	  
I	  frequently	  travelled	  to	  the	  city	  of	  Acarape,	  about	  70	  kilometers	  into	  the	  interior	  of	  
the	  state.	  My	  research	  in	  Acarape	  focused	  on	  the	  Agua	  para	  Todos	  program,	  which	  
builds	  cisterns,	  a	  type	  of	  rainwater	  collection	  system,	  in	  primarily	  rural	  
neighborhoods	  in	  the	  area.	  I	  spoke	  to	  government	  officials	  to	  understand	  the	  
process	  of	  bringing	  the	  federal	  program	  to	  Acarape	  and	  the	  perceived	  effects	  of	  the	  
cistern	  construction.	  Talking	  to	  a	  cistern	  owner	  gave	  me	  further	  insight	  into	  these	  
benefits.	  Professors	  and	  students	  at	  the	  nearby	  UNILAB	  (Universidade	  da	  Integração	  
Internacional	  da	  Lusofonia	  Afro-­‐Brasileira,	  or	  University	  of	  International	  Integration	  
of	  Lusophone	  African-­‐Brazilians)	  gave	  me	  unique	  opinions	  about	  the	  program	  and	  
water	  provision	  in	  Northeast	  Brazil	  in	  general.	  Most	  of	  my	  information	  was	  collected	  
in	  an	  informal	  research	  conversation	  format.	  A	  more	  formal	  interview	  was	  
conducted	  when	  appropriate,	  but	  I	  usually	  spoke	  to	  small	  groups,	  making	  an	  
interview	  impractical.	  	  
	   In	  Fortaleza,	  I	  visited	  the	  state-­‐run	  water	  company	  Companhia	  de	  Água	  e	  
Esgoto	  do	  Ceará,	  or	  Cagece	  (Water	  and	  Sewage	  Company	  of	  Ceará),	  and	  learned	  
about	  the	  current	  source	  of	  water	  supply	  of	  over	  5	  million	  Cearenses	  and	  its	  
potential	  future.	  I	  also	  spoke	  with	  various	  individuals	  around	  the	  city	  working	  on	  
urban	  reform	  efforts	  that	  include	  water	  access.	  This	  paper	  is	  a	  culmination	  of	  my	  





	   Although	  the	  research	  component	  of	  this	  program	  is	  called	  the	  Independent	  
Study	  Project,	  the	  name	  is	  quite	  misleading.	  So	  many	  people	  played	  huge	  roles	  in	  
creating	  this	  final	  product	  of	  my	  research,	  and	  I	  need	  to	  thank	  them	  before	  I	  
proceed.	  
	   My	  research	  advisor,	  Egidio	  Guerra	  of	  the	  state	  government	  of	  Ceará,	  helped	  
me	  with	  each	  step	  of	  my	  research.	  He	  motivated	  me	  to	  work	  to	  get	  a	  well-­‐rounded	  
view	  of	  Northeast	  Brazil’s	  water	  access	  situation	  and	  put	  me	  in	  contact	  with	  many	  
interesting,	  well-­‐informed	  individuals	  that	  helped	  me	  with	  my	  research.	  Egidio	  
helped	  shape	  my	  research	  while	  still	  allowing	  me	  to	  retain	  complete	  control,	  and	  I	  
could	  not	  have	  produced	  this	  research	  without	  his	  generous	  help.	  	  
	   The	  program	  directors	  and	  professors,	  Bill,	  Oélito,	  and	  Andrea,	  worked	  with	  
me	  extensively	  to	  prepare	  me	  to	  conduct	  field	  research	  and	  set	  me	  up	  with	  a	  
situation	  in	  which	  I	  could	  pursue	  my	  interest	  in	  studying	  water	  issues.	  Their	  
patience	  and	  encouragement	  was	  exactly	  what	  I	  needed	  during	  the	  program.	  
	   I	  am	  grateful	  that	  Pomona	  College	  provided	  me	  with	  the	  opportunity	  to	  
spend	  a	  semester	  abroad,	  and	  the	  school’s	  study	  abroad	  office	  was	  invaluable	  in	  the	  
process	  of	  deciding	  and	  enrolling	  in	  this	  program.	  
	   Finally,	  I	  greatly	  appreciate	  the	  support	  my	  parents	  have	  given	  me.	  Without	  







The	  interactions	  between	  humans	  and	  water	  is	  fascinating.	  Water	  sustains	  all	  
life,	  yet	  the	  societies	  we	  come	  from	  have	  become	  so	  detached	  from	  the	  process	  of	  
collecting	  this	  vital	  liquid	  that	  its	  presence	  in	  our	  lives	  is	  overlooked	  and	  
underappreciated.	  To	  get	  a	  drink,	  many	  people	  simply	  take	  a	  cup	  to	  the	  faucet	  and	  
turn	  on	  the	  tap.	  Showers	  seem	  less	  like	  products	  of	  complex	  infrastructural	  
development	  and	  more	  like	  magic	  sources	  of	  unlimited,	  crystal-­‐clear	  water.	  I	  am	  
convinced	  that	  it	  would	  only	  take	  one	  day	  in	  the	  life	  of	  a	  person	  who	  lacks	  access	  to	  
clean	  freshwater	  for	  anyone	  to	  gain	  a	  better	  appreciation	  for	  this	  access.	  
	   Northeast	  Brazil	  faces	  considerable	  problems	  with	  the	  combination	  of	  its	  
increasing	  population,	  heavy	  economic	  dependence	  on	  rainwater,	  and	  the	  severe	  
ongoing	  drought,	  which	  is	  considered	  to	  be	  the	  worst	  in	  50	  years.	  Crop	  production	  
across	  the	  region	  is	  down	  30%,	  and	  dams	  are	  filled	  to	  only	  32	  percent	  of	  capacity,1	  
and	  falling	  reservoir	  levels	  are	  hitting	  some	  populations	  with	  force.	  Northeast	  Brazil	  
primarily	  depends	  on	  dams	  and	  reservoirs	  for	  its	  water	  source,	  as	  groundwater	  
sources	  are	  scarce	  and	  economically	  inefficient	  to	  utilize	  in	  most	  cases.2	  The	  
reduction	  in	  reservoir	  volume	  has	  severe	  consequences	  for	  the	  region’s	  economy,	  as	  
sugarcane	  crops	  and	  cattle	  production	  diminish.	  However,	  it	  is	  also	  vital	  to	  examine	  
                                       
1 Stauffer, Caroline. "Worst Drought in Decades Hits Brazil's Northeast." Reuters. N.p., 04 
Jan. 2013. Web. 23 Mar. 2013. 
2 Gaiser, Thomas. Global Change and Regional Impacts: Water Availability and 
Vulnerability of Ecosystems and Society in the Semiarid Northeast of Brazil. Berlin: 
Springer, 2003. Web. 2 Apr. 2013. 
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the	  effects	  of	  the	  drought	  on	  the	  rural	  population,	  much	  of	  which	  depends	  on	  
subsistence	  farming.	  As	  irrigation	  becomes	  more	  expensive,	  livelihoods	  are	  
threatened.	  	  
Opinions	  on	  how	  to	  lift	  these	  populations	  out	  of	  their	  water	  shortage	  and	  
increase	  quality	  of	  life	  vary	  significantly.	  The	  approach	  that	  the	  government	  is	  
arguing	  and	  promoting	  through	  the	  San	  Francisco	  River	  diversion	  project	  is	  one	  of	  
economic	  development	  and	  growth;	  extending	  water	  supply	  to	  industrial	  
agriculture	  increases	  the	  GDP	  of	  the	  region	  and	  the	  nation,	  and	  the	  associated	  
benefits	  will	  hopefully	  trickle	  to	  the	  rural	  Northeast	  population.	  Another	  approach	  is	  
the	  Water	  for	  All	  program,	  in	  which	  the	  water	  shortage	  in	  this	  population	  is	  targeted	  
more	  directly	  through	  the	  construction	  of	  cisterns	  to	  catch	  rainwater	  for	  an	  
increased	  freshwater	  supply.	  Water	  provision	  is	  one	  of	  the	  biggest	  issues	  
Northeastern	  Brazilians	  face,	  so	  the	  social	  relevance	  is	  clear	  and	  pronounced.	  	  
Looking	  into	  strategies	  to	  extend	  water	  supply	  and	  mitigate	  the	  effects	  of	  the	  
drought	  can	  help	  illuminate	  the	  qualities	  that	  define	  an	  effective	  approach	  and	  
















Chapter	  1:	  Water	  Provision	  in	  Brazil	  and	  its	  Ethical	  Implications	  
	  
     I fished the key out of my front pocket and unlocked the front door of my homestay house. After a 
two kilometer walk home from school in the muggy afternoon heat of Fortaleza, sweat dripped down 
my face. My host mom greeted me, asked how my day was, then told me to "toma banho". This was not 
an insult to my personal hygiene; taking showers upon returning home after a day at school or work is 
customary. I dutifully put away my backpack, grabbed my towel and went to the bathroom to take a 
shower. I stepped into the shower, turned the faucet, and prepared for the familiar cooling rush of the 
cold water on my back. But it didn't come. Confused, I grabbed the faucet and turned it further to the 
left. Nothing. Not even a trickle out of the shower head. Disappointment initially struck, but as I 
accepted the fact that I would not be able to take a shower at that moment, I began to think of the 
implications of water outages like this on the city of Fortaleza. Only the water in part of my family's 
house goes out from time to time, but some residents are not so lucky and sometimes go a day or more 
without water. One week into my stay in Brazil and the water issues of the region were revealing 
themselves. 
     If the urban areas of Fortaleza have water access inconsistencies, what about the more rural areas? 
I wrestled with this troubling thought, but I did not have to wait long to get some insight into the 
matter. A couple weeks later, I wandered the streets of Serviluz, one of the poorer neighborhoods of 
the city, and found my unfortunate answer. Streams of brown, cloudy water flowed down the sides of 
the roads, and upon questioning, I was informed that these came from the same water source used for 
drinking. Without access to water utilities, people have to use whatever source of water they can find. 
“This lifestyle cannot be accepted”, I thought to myself. Inspiration to study the water access in Brazil 
was collecting in my mind by the day.  
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As	  a	  Portuguese	  colony,	  little	  to	  no	  water	  and	  sanitation	  measures	  existed	  in	  
Brazil.	  The	  Portuguese	  royalty’s	  move	  to	  Brazil	  in	  late	  1807	  triggered	  the	  demand	  
for	  improved	  hygiene,	  and	  the	  first	  initiatives	  began.	  However,	  these	  focused	  almost	  
entirely	  on	  Rio	  de	  Janeiro,	  the	  capital	  at	  the	  time.	  The	  growth	  of	  cities	  in	  the	  second	  
half	  of	  the	  19th	  century	  brought	  widespread	  occurances	  of	  yellow	  fever,	  cholera	  and	  
smallpox.	  The	  federal	  government	  controlled	  the	  water	  supply	  in	  the	  capital,	  but	  
most	  of	  this	  power	  was	  decentralized,	  with	  the	  states	  bearing	  this	  responsibility.3	  	  
	   The	  Brazilian	  federal	  government	  claimed	  authority	  of	  water	  supplies	  in	  the	  
late	  1800s	  and	  started	  to	  transfer	  control	  to	  private	  companies,	  many	  of	  which	  were	  
British.	  The	  dominance	  of	  private	  ownership	  and	  provision	  lasted	  until	  the	  
population	  began	  to	  become	  less	  concentrated	  in	  urban	  areas	  in	  the	  early-­‐to-­‐mid	  
1900s,	  largely	  as	  a	  result	  of	  the	  emancipation	  of	  the	  slaves.	  The	  limited	  access	  to	  
water	  led	  to	  public	  dissatisfaction,	  and	  the	  federal	  government	  reassumed	  control	  
over	  water	  and	  sanitation	  in	  1953.	  Responsibility	  was	  soon	  delegated	  to	  
municipalities,	  which	  created	  a	  relatively	  stable	  yet	  imperfect	  status	  quo	  that	  lasted	  
for	  a	  couple	  decades.4	  
Beginning	  in	  1971	  and	  lasting	  until	  1992,	  Brazil’s	  water	  and	  sanitation	  policy	  
was	  determined	  by	  Plano	  Nacional	  de	  Saneamento	  Básico,	  or	  PLANASA	  (translates	  
                                       
3 Heller, Léo. Access to Water Supply and Sanitation in Brazil: Historical and Current 
Reflections; Future Perspectives. Rep. Human Development Report 2006, 2006. Web. 
Mar. 2013. 
4 Benjamín, Antonio H., Cláudia L. Marques, and Catherine Tinker. "The Water Giant 
Awakes: An Overview of Water Law in Brazil." Texas Law Review 83 (2005): 2185-243. 
Web. 
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to	  The	  National	  Plan	  of	  Basic	  Sanitation).	  This	  program	  was	  run	  by	  the	  federal,	  state	  
and	  local	  levels	  of	  government	  and	  was	  funded	  by	  tax	  revenues	  and	  a	  series	  of	  
private	  loans.	  The	  efforts	  resulted	  in	  a	  successful	  expansion	  of	  the	  sewer	  lines	  and	  
water	  supply.	  However,	  ideas	  of	  reform	  began	  to	  gain	  popularity	  in	  the	  early	  90s.	  
Privatization,	  with	  the	  government	  acting	  as	  the	  regulator,	  became	  more	  
widespread	  as	  different	  sectors	  started	  to	  adopt	  this	  structure.	  	  
	   After	  PLANASA	  ended	  in	  1992,	  it	  became	  more	  difficult	  for	  the	  states	  to	  pay	  
for	  public	  water	  companies.	  Furthermore,	  the	  Federal	  Constitution	  of	  1988	  lacked	  
clarity	  in	  the	  wording	  for	  the	  responsibility	  of	  water	  provision.5	  States	  continued	  to	  
run	  public	  water	  companies,	  but	  the	  switch	  to	  privatized	  water	  began	  with	  transfers	  
from	  some	  states	  and	  gained	  steam	  in	  1996.	  	  
	   Meanwhile,	  the	  current	  water	  giant	  in	  Ceará,	  the	  state-­‐run	  Companhia	  de	  
Água	  e	  Esgoto	  do	  Ceará	  (Water	  and	  Sewage	  Company	  of	  Ceará),	  or	  Cagece,	  had	  been	  
slowly	  evolving	  since	  Lei	  9499	  (Law	  9499)	  established	  the	  company	  in	  July	  of	  
1971.6	  Cagece	  proceeded	  to	  build	  a	  series	  of	  dams,	  storage	  tanks	  and	  treatment	  
facilities,	  developing	  into	  the	  company	  that	  today	  provides	  water	  and	  sewage	  
services	  to	  over	  5	  million	  people	  in	  Ceará	  through	  almost	  10,000,000	  meters	  of	  
                                       
5 McNallen, Brendan. 2006. "Fixing the leaks in Brazil’s water law: Encouraging sound 
private sector participation through legal and regulatory reform."Gonzaga Journal of 
International Law, 9: p. 173-177. 
 
6 "History." Cagece. N.p., 13 Jan. 2012. Web. 23 Apr. 2013. 
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piping	  infrastructure.7	  By	  2004,	  Cagece	  was	  one	  of	  the	  ten	  biggest	  companies	  in	  the	  
state	  in	  terms	  of	  sales.	  	  
	   Cagece	  is	  a	  mixed-­‐capital	  
company,	  which	  means	  that	  it	  
has	  private	  investors	  that	  work	  
in	  tandem	  with	  the	  state.	  I	  
visited	  the	  headquarters	  in	  
Fortaleza	  a	  few	  times	  during	  my	  
research,	  and	  the	  Cagece	  
employees	  I	  spoke	  with	  
explained	  that	  this	  brings	  an	  infusion	  of	  funds	  to	  the	  company	  without	  seriously	  
impeding	  government	  regulation	  and	  control.	  Cagece	  buys	  its	  water	  from	  the	  state-­‐
run	  Companhia	  de	  Gestão	  dos	  Recursos	  Hídricos,	  Cogerh	  (Company	  of	  Water	  
Resources	  Management).	  Cogerh,	  along	  with	  the	  federal	  government,	  controls	  143	  
major	  reservoirs,	  as	  well	  as	  canals,	  aqueducts,	  and	  water	  basins,	  which	  together	  
make	  up	  over	  90%	  of	  the	  water	  in	  the	  state	  of	  Ceará.8	  The	  government	  regulation	  
that	  oversees	  both	  the	  original	  sources	  of	  water	  of	  Cogerh	  and	  the	  treatment	  
process	  of	  Cagece	  ensures	  high	  water	  quality	  while	  keeping	  transactions	  smooth	  
due	  to	  the	  consistency	  of	  the	  regulation	  across	  the	  board.	  	  
                                       
7 "History." Cagece. N.p., 13 Jan. 2012. Web. 23 Apr. 2013. 
8 "Apresentação." Cogerh. N.p., n.d. Web. 8 May 2013. 
 
 12 
	   Focusing	  on	  the	  roles	  that	  Cagece	  fulfills	  helps	  explain	  the	  massive	  size	  of	  the	  
company.	  The	  employees	  were	  eager	  to	  tell	  me	  about	  the	  issue	  of	  water	  pollution	  in	  
Ceará.	  The	  heavy	  use	  of	  fertilizers	  and	  pesticides	  on	  crops	  all	  over	  the	  state	  has	  
resulted	  in	  severely	  impaired	  water	  quality	  as	  agricultural	  runoff	  enters	  nearby	  
bodies	  of	  water.	  Cagece’s	  most	  expensive	  operation	  is	  water	  treatment;	  through	  a	  
number	  of	  different	  processes	  that	  include	  extensive	  chlorination	  and	  filtration,	  
among	  many	  other	  steps,	  the	  company	  produces	  water	  that	  meets	  the	  stringent	  
quality	  tests	  run	  daily	  by	  165	  company	  laboratories.	  Seven	  parameters	  are	  
analyzed:	  the	  amount	  of	  residual	  chlorine,	  turbidity,	  color,	  fluoride,	  total	  coliforms,	  
Escherichia	  coli,	  and	  oxygen	  consumed.	  Each	  week,	  alkalinity,	  hardness,	  chlorides,	  
residual	  aluminum	  and	  iron	  are	  also	  tested.9	  This	  amount	  and	  scale	  of	  the	  treatment	  
requires	  large	  investments	  in	  technology,	  and	  the	  size	  of	  the	  company	  certainly	  
helps	  make	  this	  possible.	  
	   The	  water	  Cagece	  provides	  in	  most	  
areas	  of	  Fortaleza	  and	  the	  surrounding	  cities	  is	  
about	  the	  same	  cost	  as	  water	  provided	  by	  
municipalities,	  and	  even	  a	  little	  cheaper,	  
according	  to	  my	  sources.	  	  A	  powerful	  statistic	  
the	  employees	  gave	  me	  is	  that	  80%	  of	  the	  
municipalities	  in	  Fortaleza	  choose	  to	  utilize	  
                                       
9 "Treatment." Cagece. N.p., 27 July 2011. Web. 3 May 2013. 
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Cagece	  as	  their	  water	  source.	  While	  barriers	  exist	  that	  make	  Cagece’s	  supply	  to	  the	  
interior	  much	  less	  practical,	  the	  size	  of	  the	  company	  seems	  to	  make	  it	  a	  good	  fit	  for	  
the	  urban	  center	  of	  Fortaleza.	  	  
	   However,	  sensitive	  ethical	  dilemmas	  arise	  with	  the	  commodification	  of	  
water,	  as	  water	  is	  often	  viewed	  as	  human	  right,	  not	  a	  good	  that	  should	  be	  subject	  to	  
the	  same	  market	  structure	  as,	  for	  example,	  lipstick.	  Excluding	  people	  from	  the	  water	  
markets	  that	  currently	  exist	  often	  subjects	  them	  to	  extreme	  hardships	  that	  violates	  
their	  dignity	  as	  a	  human	  being.	  This	  becomes	  increasingly	  clear	  while	  spending	  time	  
in	  a	  water-­‐short	  community.	  Balancing	  water	  scarcity	  and	  the	  human	  right	  to	  water	  
is	  an	  immensely	  difficult	  subject,	  and	  instances	  of	  abuse	  of	  certain	  populations	  exist	  
within	  the	  history	  of	  water	  commodification.	  In	  Cochabamba,	  Bolivia,	  a	  
multinational	  consortium	  named	  International	  Water,	  made	  of	  the	  American	  
company	  Bechtel	  and	  the	  British	  United	  Utilities,	  signed	  a	  contract	  in	  1999	  that	  
delegated	  a	  paid	  permit	  system	  for	  rainwater	  catchment.	  This	  subjected	  the	  entire	  
town	  to	  the	  agreement,	  including	  the	  indigenous	  population	  that	  had	  been	  collecting	  
rainwater	  undisturbed	  for	  centuries.	  A	  “water	  war”	  ensued	  and	  resulted	  in	  the	  
federal	  government	  terminating	  the	  concession	  contract,	  but	  not	  after	  a	  period	  of	  
struggle	  for	  much	  of	  the	  town.10	  	  
	   The	  United	  Nations	  Committee	  on	  Economic	  and	  Social	  Human	  Rights	  
defines	  the	  right	  to	  water	  as	  “sufficient,	  safe,	  acceptable,	  physically	  accessible	  and	  
                                       
10 Morgan, Brownen. "Social Protest Against Privatization of Water: Forging Cosmopolitan 




affordable	  water”.11	  This	  definition	  becomes	  complicated	  when	  put	  in	  the	  context	  of	  
today’s	  society.	  I	  believe	  that	  Dr.	  Bronwen	  Morgan,	  a	  professor	  at	  the	  University	  of	  
Bristol	  in	  the	  UK,	  frames	  it	  in	  a	  clear,	  interesting	  manner:	  
	  
“The	  notion	  that	  rainwater	  is	  a	  freely	  available	  natural	  resource,	  even	  
a	   gift	   from	   [g]od,	   makes	   sense	   when	   the	   relationship	   between	   the	  
recipient	  and	  the	  natural	  resource	  is	  unmediated	  and	  direct.	  But	  once	  
water	  becomes	  a	  service,	  provided	  by	  a	  third	  party	  and	  mediated	  by	  
larger	   technical	   infrastructure	   which	   is	   itself	   essential	   to	   the	  
universality	  of	  provision	  in	  a	  particular	  spatial	  area,	  then	  at	  least	  from	  
the	   perspective	   of	   the	   service	   provider,	   requiring	   a	   permit	   for	  
rainwater	  collection	  may	  come	  as	  a	  normal	  incident…	  ”12	  
	  
	   This	  explanation	  lays	  out	  what	  can	  be	  construed	  as	  a	  slippery	  slope.	  When	  is	  
the	  relationship	  between	  a	  party	  and	  water	  “unmediated	  and	  direct”	  enough	  to	  
make	  commodification	  unethical?	  Have	  these	  networks	  of	  infrastructure	  been	  
constructed	  at	  the	  request	  of	  the	  party,	  or	  rather	  at	  their	  expense?	  The	  issue	  of	  
water	  ethics	  has	  a	  host	  of	  layers	  that	  must	  be	  considered	  and	  discussed.	  Entire	  
                                       
11 United Nations Committee on Economic, Social and Cultural Rights, General Comment 
No15 (2002), The Right to Water (Articles 11 and 12 of the International Covenant on 
Economic,Social and Cultural Rights), 26 November 2002.  
12 Morgan, Brownen. "Social Protest Against Privatization of Water: Forging Cosmopolitan 
Citizenship?" Soundings: A Journal of Politics and Culture 27 (2004): n. pag. Web. 10 
May 2013. 
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books	  can	  and	  have	  be	  written	  without	  ever	  reaching	  a	  definitive	  conclusion.	  One	  
thing	  to	  always	  keep	  in	  mind	  when	  dealing	  with	  water	  markets	  and	  policy	  is	  that	  
this	  does	  not	  deal	  with	  a	  normal	  good	  that	  can	  be	  treated	  like	  anything	  else	  that	  has	  
been	  pigeonholed	  into	  a	  market,	  but	  rather	  a	  fundamental	  source	  of	  all	  forms	  of	  life.	  	  
	  
Private	  vs	  Public:	  
Water	  has	  become	  a	  commodity	  that	  often	  is	  distributed	  through	  complex	  
markets	  that	  come	  in	  countless	  forms.	  The	  amount	  of	  infrastructure	  required	  to	  
meet	  the	  demand	  of	  consumers	  in	  many	  countries,	  including	  some	  that	  are	  still	  
developing,	  requires	  a	  large	  amount	  of	  investment.	  A	  heated	  debate	  is	  underway	  as	  
to	  whether	  public	  or	  private	  investment	  in	  water	  markets	  is	  preferable.	  On	  one	  
hand,	  private	  companies	  can	  more	  easily	  provide	  large	  sums	  of	  money	  to	  construct	  
the	  infrastructure,	  like	  the	  piping,	  than	  the	  government.	  Privatization	  is	  also	  often	  
argued	  to	  be	  more	  efficient	  than	  public	  operations,	  and	  governmental	  issues	  in	  
Brazil	  surely	  must	  be	  considered.	  
	   A	  disturbing	  theme	  that	  has	  been	  mentioned	  numerous	  times	  throughout	  my	  
field	  research	  has	  been	  that	  of	  government	  inefficiency.	  This	  is	  not	  referring	  to	  the	  
economic	  concept	  that	  private	  companies	  have	  more	  incentive	  to	  be	  efficient	  
because	  they	  are	  operating	  to	  maximize	  profit,	  but	  rather	  that	  Brazilian	  government	  
is	  laden	  with	  incestuous	  relationships	  and	  corruption.	  I	  did	  not	  have	  to	  probe	  too	  
aggressively	  to	  get	  some	  opinions	  about	  this;	  the	  first	  day	  of	  my	  ISP,	  I	  spoke	  a	  key	  
member	  of	  the	  Fundação	  Cultura	  Nipônica	  Brasileira	  (Foundation	  of	  the	  Brazilian	  
Nippon	  Culture)	  who	  expressed	  his	  opinion	  that	  government	  inefficiency	  is	  one	  of	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the	  biggest	  problems	  of	  Brazil,	  if	  not	  the	  biggest.	  He	  described	  it	  in	  this	  manner:	  a	  
government	  project	  estimated	  to	  provide	  3,000	  people	  with	  clean	  drinking	  water	  
will	  ultimately	  only	  help	  1,000	  people	  and	  will	  still	  manage	  to	  end	  up	  over	  budget.	  
He	  continued	  by	  explaining	  that	  he	  believes	  this	  is	  the	  product	  of	  a	  tangled	  web	  of	  
relationships	  between	  the	  government	  and	  businesses	  that	  result	  in	  favors	  and	  
questionable	  dealings.	  	  
	   Evidence	  of	  the	  inefficiency	  of	  the	  government	  in	  dealings	  with	  water	  issues	  
can	  be	  seen	  in	  the	  San	  Francisco	  River	  project.	  The	  diversion	  began	  over	  five	  years	  
ago,	  yet	  only	  40%	  of	  the	  project	  has	  been	  completed.	  And	  the	  cost	  has	  already	  vastly	  
exceeded	  the	  projected	  US$4.5,	  reaching	  US$8	  billion	  today.13	  In	  fact,	  the	  idea	  of	  
transposition	  dates	  back	  to	  Marcos	  Macedo’s	  presentation	  to	  Parliament	  in	  1847.	  
While	  it	  may	  be	  nearly	  impossible	  to	  discover	  all	  of	  the	  reasons	  behind	  this	  sluggish,	  
inefficient	  process,	  it	  serves	  as	  a	  clear	  example	  of	  the	  potential	  issues	  of	  relying	  on	  
government	  works	  to	  provide	  water	  in	  Brazil.	  
	   Northeast	  Brazil’s	  water	  supply	  serves	  as	  a	  unique	  blend	  of	  privatization	  and	  
both	  large-­‐and	  small-­‐scale	  government	  provision.	  The	  debate	  of	  which	  is	  most	  
effective	  contains	  persuasive	  arguments	  for	  both	  sides,	  but	  it	  is	  vital	  that	  the	  ethics	  
of	  water	  supply	  be	  considered	  in	  all	  cases.	  While	  the	  reality	  is	  that	  the	  lifestyles	  of	  
many	  people	  make	  the	  commodification	  of	  water	  a	  necessity,	  dangerous	  territory	  is	  
being	  entered.	  The	  complexities	  of	  markets	  to	  sell	  and	  distribute	  water	  can	  
                                       
13 "Delay in Works of Transposition of the São Francisco Exacerbates the Effects of 
Drought in Ceará." Ceará Agora. N.p., 26 Mar. 2013. Web. 13 May 2013. 
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overwhelm	  and	  make	  people	  lose	  sight	  of	  its	  intrinsic	  life-­‐giving	  properties.	  The	  
development	  of	  Northeast	  Brazil’s	  water	  market	  cannot	  bury	  the	  moral	  aspects	  









































Chapter	  2:	  Drought	  and	  Related	  Alleviation	  Strategies	  
	  
The	  Crow	  and	  the	  Pitcher	  
“A crow perishing with thirst saw a pitcher, and hoping to find water, flew to it with delight. When 
he reached it, he discovered to his grief that it contained so little water that he could not possibly get 
at it. He tried everything he could think of to reach the water, but all his efforts were in vain. At last 
he collected as many stones as he could carry and dropped them one by one with his beak into the 

















Droughts	  have	  repeatedly	  plagued	  Northeast	  Brazil,	  leading	  to	  both	  private	  
and	  public	  strategies	  to	  cope.	  Northeast	  Brazil	  receives	  only	  about	  750mm	  of	  
rainfall	  per	  year,	  most	  of	  which	  arrives	  in	  the	  months	  of	  December	  or	  January	  to	  
May,	  with	  the	  heaviest	  rains	  occurring	  in	  February	  to	  April.14	  The	  uneven	  
distribution	  of	  rain	  can	  cause	  just	  as	  many	  problems	  as	  low	  total	  rainfall.	  Current	  
efforts	  to	  alleviate	  the	  consequences	  of	  the	  droughts,	  such	  as	  the	  government-­‐
created	  Departamento	  Nacional	  de	  Obras	  Contra	  as	  Secas,	  or	  DNOCS	  (National	  
Department	  of	  Works	  Against	  Droughts),	  have	  roots	  that	  date	  back	  to	  Brazil’s	  time	  
as	  a	  Portuguese	  settlement.	  	  
	   Prior	  to	  settlement,	  the	  indigenous	  people	  of	  Brazil	  dealt	  with	  drought	  by	  
choosing	  to	  utilize	  less	  water-­‐intensive	  crops	  in	  times	  of	  low	  rainfall	  and	  sometimes	  
by	  transporting	  themselves	  to	  locations	  with	  more	  water	  and	  food.	  Once	  Brazil	  was	  
settled,	  this	  knowledge	  was	  eventually	  passed	  down	  and	  adopted	  in	  some	  aspects,	  
but	  other	  strategies	  were	  also	  created.	  The	  first	  drought	  of	  the	  newly-­‐settled	  colony	  
struck	  the	  Northeast	  in	  1877.	  Over	  half	  a	  million	  people	  died,	  prompting	  the	  
government	  to	  spend	  money	  to	  buy	  food	  from	  other	  regions	  and	  establish	  a	  National	  
Commission	  of	  Inquiry,	  which	  had	  the	  task	  of	  producing	  measures	  to	  lessen	  the	  
impacts	  of	  droughts.	  The	  commission	  recommended	  building	  canals,	  roads,	  ports	  
and	  wells	  to	  facilitate	  the	  transportation	  of	  water,	  goods	  and	  people.	  Although	  
modern	  Northeast	  Brazil	  is	  far	  from	  drought-­‐proof,	  this	  infrastructure	  is	  widely	  
                                       
14 Finan, Timothy J., and Donald R. Nelson. "Making Rain, Making Roads, Making Do: 
Public and Private Adaptations to Drought in Ceará, Northeast Brazil." Climate 
Research 19 (2001): 97-108. Web. 
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distributed	  throughout	  both	  urban	  and	  rural	  areas.	  This	  method	  of	  drought	  
preparation	  can	  be	  classified	  as	  basic	  development,	  and	  this	  would	  occur	  as	  the	  
country	  developed	  naturally,	  but	  the	  droughts	  accelerated	  the	  process.	  
	   Another	  initial	  step	  in	  drought	  alleviation	  measures	  was	  the	  storage	  of	  water	  
in	  the	  form	  of	  dams.	  The	  Cedro	  Dam	  was	  completed	  in	  Quixadá,	  Ceará	  in	  1906,	  after	  
25	  years	  of	  construction.	  From	  1909	  to	  1983,	  275	  dams	  with	  large	  storage	  capacity	  
were	  built.	  Together,	  these	  boast	  over	  14	  billion	  cubic	  meters	  of	  capacity.15	  The	  
invasive,	  nature-­‐altering	  quality	  of	  dams	  often	  bring	  severe	  environmental	  
consequences,	  but	  is	  often	  seen	  as	  a	  necessary	  step	  to	  take	  in	  terms	  of	  Brazil’s	  water	  
supply	  and	  many	  of	  these	  dams	  still	  exist	  today.	  Many	  groups,	  ranging	  from	  modern	  
cities	  to	  indigenous	  people,	  rely	  on	  dams	  as	  a	  primary	  water	  source.	  Dams	  represent	  
a	  specialized	  installation	  of	  Northeast	  Brazil.	  The	  low	  and	  irregular	  rainfall,	  coupled	  
with	  the	  dearth	  of	  natural	  water	  sources	  (both	  surface	  and	  groundwater),	  lend	  the	  
region	  to	  heavy	  dam	  usage.	  	  
	   The	  climate	  and	  topography	  of	  the	  region	  also	  led	  to	  widespread	  irrigation	  
projects,	  often	  involving	  the	  transportation	  of	  water	  over	  large	  distances.	  The	  Rio	  
São	  Francisco	  has	  been	  involved	  in	  this	  type	  of	  project	  since	  the	  end	  of	  World	  War	  
II.16	  In	  the	  past,	  the	  impact	  of	  drought	  has	  been	  so	  severe	  in	  the	  Northeast	  that	  the	  
                                       
15 Finan, Timothy J., and Donald R. Nelson. "Making Rain, Making Roads, Making Do: 
Public and Private Adaptations to Drought in Ceará, Northeast Brazil." Climate 
Research 19 (2001): 97-108. Web. 
16 Tortajada, Cecilia. São Francsico Water Transfer. Rep. Human Development Report 
2006. Web. 10 Mar. 2013. 
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government	  once	  turned	  to	  human	  migration	  as	  a	  solution.	  After	  the	  drought	  of	  
1970	  hit,	  the	  Trans-­‐Amazonian	  highway	  was	  built	  to	  promote	  migration	  from	  the	  
semi-­‐arid	  Northeast	  to	  the	  comparatively	  water-­‐rich	  Amazon	  region	  further	  west.	  
While	  some	  complied,	  a	  large	  relocation	  never	  occurred.17	  
	   Beginning	  in	  the	  1980s,	  focus	  shifted	  towards	  investment	  for	  the	  purpose	  of	  
drought-­‐proofing	  Northeast	  Brazil.	  The	  World	  Bank	  developed	  a	  financing	  program	  
to	  promote	  rural	  development	  which	  concentrated	  on	  sustainable	  economic	  
development	  for	  small	  farmers.	  A	  shift	  towards	  non-­‐agricultural	  income	  and	  
supporting	  education	  and	  healthcare	  defined	  the	  program,	  and	  this	  continued	  
through	  the	  90s18	  and	  still	  is	  occurring	  through	  social	  programs	  similar	  to	  those	  I	  
learned	  about	  in	  Acarape.19	  
	   My	  research,	  both	  of	  previous	  literature	  and	  from	  the	  field,	  implies	  the	  
existence	  of	  two	  schools	  of	  thought	  exist	  about	  the	  drought	  vulnerability	  of	  
Northeast	  Brazil.	  The	  first	  is	  the	  semi-­‐arid	  environment	  is	  not	  conducive	  to	  
subsistence	  agriculture,	  suggesting	  the	  shift	  towards	  a	  more	  industrialized	  economy	  
is	  necessary.	  Second	  is	  the	  notion	  that	  investing	  in	  human	  capital	  will	  reduce	  
drought	  vulnerability	  and	  that	  subsistence	  agriculture	  is	  sustainable	  for	  the	  region.	  I	  
observed	  strands	  of	  both	  ideas	  woven	  together	  in	  the	  Acarape	  region.	  The	  hardships	  
                                       
17 ibid 
18 Finan, Timothy J., and Donald R. Nelson. "Making Rain, Making Roads, Making Do: 
Public and Private Adaptations to Drought in Ceará, Northeast Brazil." Climate 
Research 19 (2001): 97-108. Web. 
19 Acarape urban reform meeting 
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of	  the	  drought	  have	  pushed	  the	  communities	  toward	  a	  more	  industry-­‐	  and	  service-­‐
based	  economy,	  which	  is	  boosted	  by	  government	  support,	  both	  in	  its	  usage	  of	  
finances	  and	  rhetoric	  .	  Somewhat	  surprisingly,	  the	  Secretary	  of	  Agriculture	  of	  the	  
city,	  Raimunydo,	  was	  outright	  in	  his	  agreement	  with	  this	  first	  sentiment,	  declaring	  
that	  the	  “development	  of	  jeans,	  clothing,	  bags	  started,	  and	  this	  is	  growing	  in	  our	  
culture	  and	  municipality”	  and	  that	  this	  is	  creating	  an	  upper	  class	  and	  economy	  that	  
“maybe	  can	  save	  our	  city”.20	  
	   Yet	  agriculture	  is	  so	  deeply	  ingrained	  into	  the	  history,	  culture	  and	  economy	  
of	  Northeast	  Brazil	  that	  the	  transformation	  into	  a	  completely	  industrial	  and	  service	  
economy	  may	  be	  impossible,	  at	  least	  in	  the	  foreseeable	  future.	  This	  leaves	  the	  region	  
to	  grapple	  with	  the	  second	  option:	  diminish	  the	  impact	  of	  the	  drought	  by	  providing	  
the	  population	  with	  the	  tools,	  such	  as	  a	  better	  education,	  that	  will	  allow	  them	  to	  
reduce	  their	  vulnerability.	  Many	  strategies	  and	  technologies	  that	  can	  alleviate	  the	  
effects	  of	  droughts	  already	  exist,	  but	  an	  educational	  barrier	  separates	  much	  of	  
Acarape’s	  rural	  population	  from	  them.	  I	  spoke	  to	  another	  official	  of	  the	  Acarape	  
government	  who	  explained	  how	  the	  municipal	  government	  is	  working	  to	  inform	  
agricultural	  workers	  about	  potential	  strategies	  the	  government	  feels	  are	  being	  
underutilized,	  such	  as	  phasing	  out	  more	  of	  the	  water-­‐intensive	  crops	  in	  the	  area.	  
Furthermore,	  human	  development	  has	  another	  massive	  implication	  in	  drought	  
vulnerability,	  which	  I	  will	  discuss	  in	  the	  next	  chapter.	  
All	  forms	  of	  drought	  alleviation	  measures	  must	  keep	  in	  mind	  the	  subtle	  
nuances	  of	  not	  only	  the	  region,	  but	  also	  the	  specific	  communities	  that	  are	  the	  
                                       
20 Raimuydo interview 
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intended	  recipients.	  My	  time	  spent	  in	  Acarape	  taught	  me	  that	  technological	  
advancements	  are	  not	  applicable	  in	  the	  same	  fashions	  across	  all	  water-­‐short	  
regions.	  For	  example,	  cultivation	  of	  drought-­‐resistant	  seeds	  and	  the	  combination	  of	  
these	  seeds	  with	  various	  soil	  types	  requires	  a	  level	  of	  agricultural	  experience	  in	  the	  
given	  region.	  Thus,	  widespread	  government	  distribution	  of	  drought-­‐resistant	  seeds	  
is	  not	  the	  ideal	  way	  to	  mitigate	  the	  effects	  of	  drought	  in	  Northeast	  Brazil.	  In	  Acarape,	  
bananas,	  corn,	  sugar	  cane	  and	  beans	  grow	  well.	  But	  unless	  the	  government	  works	  
with	  the	  farmers	  and	  others	  with	  more	  sophisticated	  agricultural	  knowledge	  of	  the	  
area,	  measures	  taken	  to	  lessen	  the	  effects	  of	  droughts	  may	  not	  be	  successful.	  Both	  
the	  residents	  and	  the	  government	  in	  Acarape	  recognize	  this	  and	  have	  established	  a	  
partnership	  that	  seems	  to	  be	  achieving	  some	  success.	  The	  town	  holds	  frequent	  
meetings	  to	  discuss	  topics	  like	  water	  issues	  and	  the	  improvement	  of	  education	  in	  
order	  to	  brainstorm	  new	  ideas	  and	  potential	  policies.	  I	  attended	  a	  few	  of	  these	  
meetings,	  and	  the	  government	  was	  always	  represented	  by	  at	  least	  one	  person.	  Yet	  
the	  proceedings	  were	  entirely	  dictated	  by	  the	  general	  public,	  and	  the	  meetings	  
turned	  into	  lively	  affairs.	  The	  passion	  so	  clearly	  evident	  in	  the	  voices	  of	  the	  people	  
made	  me	  hopeful	  for	  the	  direction	  that	  Acarape	  is	  headed.	  
The	  role	  of	  the	  local	  government	  in	  Acarape	  in	  the	  creation	  of	  water	  policy	  
and	  drought	  alleviation	  serves	  as	  an	  example	  that	  ought	  to	  be	  emulated,	  in	  my	  
opinion.	  The	  effects	  of	  drought	  vary	  so	  widely	  from	  region	  to	  region	  that	  local,	  
specialized	  action	  becomes	  necessary.	  One	  overarching	  strategy	  to	  combat	  a	  
drought	  may	  not	  exist,	  but	  improvements	  can	  be	  made	  through	  public	  discussion	  
that	  manifests	  itself	  into	  localized	  action.	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Chapter	  3:	  Exploring	  Agua	  para	  Todos	  
	  
     On a typical morning, I roll out of bed, head to the bathroom, and wash up in preparation for the 
day. I use the sink to brush my teeth, take a 5 minute shower, and flush the toilet. The clothes I put on 
have been washed. The first 30 minutes of my day is largely structured around access to clean water 
and the ability to use this water at will. Next, I go into the kitchen to eat breakfast. The coffee I 
drink requires clean water. The pan I use to cook my eggs has been washed after the last use. The fruit 
I eat is rinsed in the sink. My daily water usage is quickly piling up.  
Throughout the day, I fill and refill my water bottle a couple times. I eat more food that calls 
for water in its preparation. I wash my hands. Constant access to water is ingrained in the lives of so 















Created	  through	  a	  collaboration	  between	  the	  Ministry	  of	  National	  integration	  
of	  the	  Federal	  Government	  and	  the	  Department	  of	  Agrarian	  Reform	  (SDA)	  of	  the	  
state	  government	  of	  Ceará,	  the	  Water	  for	  All	  program	  is	  an	  initiative	  under	  the	  
“Brazil	  Without	  Misery	  Plan”,	  which	  is	  designed	  to	  “prioritize	  the	  population	  living	  
in	  extreme	  poverty”.21	  The	  program	  will	  invest	  R$200	  million,	  or	  about	  US$100	  
million,	  for	  the	  construction	  of	  concrete	  and	  polyethylene	  water	  tanks	  fed	  by	  
rainwater	  caught	  by	  roofs	  of	  houses.	  These	  devices	  are	  known	  as	  cisterns,	  and	  1,523	  
will	  be	  built	  in	  the	  cities	  of	  Acarape	  and	  Redemption.22	  This	  project	  directly	  targets	  
water	  access	  issues	  in	  the	  rural	  Brazilian	  Northeast	  population,	  and	  has	  been	  
greeted	  with	  praise	  by	  various	  groups	  and	  organizations.	  The	  cisterns	  certainly	  fill	  a	  
pressing	  need,	  as	  families	  are	  lacking	  water	  now	  and	  often	  do	  not	  have	  the	  
resources,	  both	  physical	  and	  financial,	  to	  find	  alternative	  means	  of	  access.	  However,	  
not	  all	  agree	  that	  these	  cisterns	  represent	  a	  long-­‐term	  solution	  to	  the	  water	  shortage	  
in	  the	  region,	  as	  they	  do	  not	  lessen	  the	  rural	  population’s	  dangerous	  level	  of	  reliance	  
on	  rainfall	  patterns.	  
	   I	  made	  the	  70	  kilometer	  journey	  from	  Fortaleza	  to	  Acarape	  several	  times	  to	  
glean	  some	  firsthand	  information	  and	  opinions	  about	  the	  Water	  for	  All	  program.	  
The	  first	  person	  I	  spoke	  to	  was	  the	  Secretary	  of	  Agriculture	  of	  Acarape,	  a	  youthful	  
man	  named	  Raimundo.	  Somewhat	  shockingly,	  the	  city	  does	  not	  employ	  a	  secretary	  
of	  water,	  even	  though	  some	  of	  the	  government’s	  largest	  concerns	  surround	  water	  
                                       
21 "Entra Em Vigor O Programa Água Para Todos - Portal Brasil." Brasil.gov.br. N.p., 27 July 2011. 
Web. 2 May 2013. 
 
22 "Solenidade De Criação Do Comitê Do Programa Água Para Todos é 
Realizada No Campus Da Liberdade." UNILAB. 20 Feb. 2013. Web. 3 Mar. 
2013. 
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access	  issues.	  Hence,	  the	  Secretary	  of	  Agriculture	  also	  serves	  as	  the	  Secretary	  of	  
Water.	  	  
	   Raimundo	  outlined	  the	  basic	  demographics	  of	  Acarape	  for	  me.	  The	  
municipality	  has	  15,085	  inhabitants,	  most	  of	  whom	  lack	  a	  quality	  education.	  He	  
mentioned	  their	  culture	  was	  vital	  to	  the	  lifestyle	  of	  the	  residents,	  and	  learning	  about	  
the	  history	  of	  the	  city	  uncovers	  the	  reasons	  behind	  this.	  Acarape	  is	  fairly	  new	  city.	  
When	  Raimundo	  informed	  me	  that	  the	  city’s	  government	  was	  established	  only	  26	  
years	  ago,	  I	  was	  surprised,	  as	  the	  community	  had	  the	  feel	  of	  one	  with	  a	  much	  longer	  
history.	  The	  city	  of	  Acarape	  was	  formally	  established	  in	  1987,	  but	  it	  certainly	  
contains	  an	  older	  history.	  Acarape	  began	  as	  part	  of	  the	  city	  of	  Redenção	  
(Redemption),	  the	  city	  that	  is	  its	  current	  neighbor.	  Previously	  known	  as	  Calaboca,	  
this	  area	  changed	  its	  name	  to	  Acarape	  after	  the	  freeing	  of	  slaves	  in	  1889.	  The	  new	  
name	  paid	  homage	  to	  the	  Acarás,	  another	  region	  of	  Brazil	  from	  which	  many	  of	  the	  
former	  slaves	  were	  displaced.	  Interestingly	  enough,	  the	  name	  “Redenção”	  arose	  
from	  the	  fact	  that	  this	  city	  was	  the	  first	  in	  the	  country	  to	  free	  all	  of	  its	  slaves.	  These	  
strong	  ties	  to	  the	  slave	  period	  explains	  the	  intense	  community	  feel	  and	  culture	  of	  the	  
area,	  which	  are	  palpable	  almost	  immediately	  upon	  arrival.	  
	   Agriculture	  has	  historically	  made	  up	  most	  of	  the	  economy	  in	  Acarape	  and	  	  
Redenção.	  However,	  this,	  coupled	  with	  the	  rural	  feel	  of	  the	  area,	  disguises	  the	  shift	  
towards	  a	  more	  service-­‐and	  industrialization-­‐based	  economy	  that	  has	  been	  
occurring	  over	  the	  past	  decade	  or	  so.	  Today,	  industry	  and	  services	  dwarf	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  Agriculture	  still	  plays	  a	  huge	  role,	  especially	  because	  so	  many	  families	  rely	  of	  
subsistence	  farming,	  but	  the	  deliberate	  move	  away	  from	  a	  purely	  agricultural	  
economy	  is	  an	  informed	  response	  to	  the	  drought.	  	  
	   Three	  years	  ago,	  the	  installation	  of	  the	  cisterns	  began,	  and	  there	  are	  about	  
1,000	  in	  Acarape	  to	  date.	  Each	  cistern	  has	  a	  maximum	  capacity	  of	  26,000	  liters,	  
getting	  filled	  from	  electricity-­‐free,	  gravity-­‐fed	  piping	  that	  collects	  rainwater	  from	  
individual	  roofs.	  The	  cost	  of	  each	  cistern	  is	  R$2,500,	  or	  US$1,250,	  and	  they	  are	  
constructed	  from	  durable,	  easily	  maintained	  concrete.	  Generally,	  a	  cistern	  is	  fully	  
functional	  less	  than	  one	  week	  after	  construction	  begins.	  	  
	   The	  city	  of	  Acarape	  can	  be	  categorized	  as	  a	  community	  working	  to	  rise	  out	  of	  
poverty	  and	  other	  serious	  issues,	  like	  lack	  of	  education.	  In	  the	  relatively	  short	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amount	  of	  time	  I	  spent	  there,	  it	  became	  perfectly	  clear	  that	  the	  residents	  and	  
government	  officials	  were	  eager	  to	  advance	  the	  well-­‐being	  of	  the	  community;	  
meetings	  held	  to	  discuss	  reform	  policy	  targeting	  issues	  surrounding	  human	  
development	  were	  lively	  experiences,	  filled	  with	  animated	  dialogue.	  Everyone	  was	  
respectful	  of	  what	  people	  had	  to	  say,	  but	  so	  many	  ideas	  were	  present	  that	  the	  room	  
often	  broke	  into	  a	  multitude	  of	  simultaneous	  conversations.	  
	   Out	  of	  this	  spirited	  environment	  arose	  the	  Agua	  para	  Todos	  program	  in	  
Acarape.	  After	  the	  collaboration	  between	  federal	  and	  state	  levels	  of	  government	  
created	  the	  program,	  residents	  of	  this	  community	  heard	  about	  it	  and	  formed	  a	  
committee	  to	  work	  to	  bring	  the	  program	  to	  Acarape.	  This	  committee	  ultimately	  
succeeded,	  and	  the	  Agua	  para	  Todos	  program	  arrived	  in	  2010.	  In	  the	  past	  three	  
years,	  1,000	  cisterns	  have	  been	  built	  in	  this	  city,	  bringing	  effects	  that	  seem	  to	  be	  
propelling	  Acarape	  towards	  a	  more	  stable	  water	  supply.	  
	   Raimundo,	  the	  Secretary	  of	  Agriculture,	  declared	  that	  the	  cisterns	  are	  making	  
vital	  contributions	  to	  the	  well-­‐being	  of	  the	  city’s	  residents.	  “If	  people	  have	  water,	  
they	  have	  health,	  they	  have	  sociability,	  they	  have	  hygiene,	  they	  have	  money,	  they	  
have	  life”.23	  To	  hear	  more	  about	  the	  impacts	  of	  the	  cisterns,	  I	  travelled	  to	  a	  rural	  
community	  in	  Acarape	  and	  interviewed	  the	  owner	  of	  a	  cistern.	  This	  man,	  Francisco,	  
is	  a	  young	  head	  of	  a	  household,	  probably	  in	  his	  early	  thirties,	  who	  was	  eager	  to	  
share	  his	  experience	  with	  a	  cistern	  attached	  to	  his	  house.	  	  
                                       






	   Two	  years	  ago,	  a	  cistern	  was	  built	  on	  Francisco’s	  property.	  This	  represented	  
a	  significant	  change	  in	  the	  way	  he	  and	  his	  family	  accessed	  water.	  Prior	  to	  its	  
construction,	  all	  of	  his	  family’s	  water	  came	  from	  a	  dammed	  lake	  six	  kilometers	  
away.	  The	  Acarape	  government	  owns	  two	  water	  trucks	  that	  are	  used	  daily	  to	  
transport	  some	  of	  this	  water	  to	  communities,	  but	  Francisco’s	  family	  had	  to	  
supplement	  this	  with	  the	  occasional	  trip	  by	  donkey.	  Now	  that	  cisterns	  have	  been	  
installed	  and	  the	  community	  shares	  them	  in	  a	  way	  that	  provides	  everyone	  with	  
access,	  drinking	  water	  supply	  is	  no	  longer	  an	  issue.	  
	   An	  obvious	  hurdle	  for	  the	  effectiveness	  of	  the	  cisterns	  is	  the	  dry,	  semi-­‐arid	  
climate	  of	  Northeast	  Brazil.	  When	  prompted	  to	  give	  his	  assessment	  of	  this	  problem,	  
Francisco	  explained	  that	  the	  key	  is	  economization	  of	  the	  water	  collected	  by	  the	  
cisterns.	  People	  in	  the	  community	  only	  use	  the	  cistern	  water	  for	  drinking;	  all	  other	  
water,	  used	  for	  cooking,	  bathing,	  cleaning	  and	  agriculture,	  comes	  from	  the	  lake.	  This	  
entails	  the	  continuation	  of	  daily	  trips,	  but	  now	  the	  water	  trucks	  usually	  suffice.	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Francisco	  estimates	  that	  his	  family	  spends	  40	  minutes	  per	  day	  collecting	  water,	  
which	  is	  much	  less	  time	  than	  the	  pre-­‐cistern	  era.	  With	  proper	  rationing,	  each	  cistern	  
is	  not	  only	  sufficient	  for	  a	  family,	  but	  up	  to	  three	  families,	  and	  sometimes	  even	  more.	  
The	  cistern	  at	  Francisco’s	  house	  is	  shared	  between	  three	  families,	  12	  people	  total,	  
and	  usually	  fills	  fast	  enough	  to	  keep	  up	  with	  drinking	  water	  demand.	  	  
	   More	  favorable	  evidence	  for	  the	  effectiveness	  of	  cisterns	  constructed	  through	  
the	  Agua	  para	  Todos	  program	  is	  the	  ease	  of	  maintenance.	  The	  government	  handles	  
all	  maintenance	  labor	  and	  costs,	  and	  the	  cement	  construction	  makes	  this	  
inexpensive	  and	  easy.	  The	  people	  I	  spoke	  with	  gave	  me	  the	  impression	  that	  this	  is	  
not	  a	  large	  burden	  on	  the	  local	  government	  and	  that	  the	  owners	  of	  cisterns	  are	  
pleased	  with	  the	  maintenance	  service.	  	  
	   Perhaps	  most	  importantly	  of	  all,	  the	  water	  collected	  in	  the	  cisterns	  is	  clean.	  
With	  proper	  maintenance	  and	  cleaning	  of	  the	  collection	  basin	  on	  the	  roof,	  the	  piping	  
and	  the	  storage	  tank,	  the	  collected	  rainwater	  will	  be	  of	  high	  quality	  when	  removed	  
for	  consumption.	  In	  the	  community	  I	  visited,	  the	  lake	  water	  does	  not	  have	  the	  level	  
of	  quality	  of	  the	  cistern	  water.	  Although	  he	  did	  not	  get	  into	  specifics,	  Francisco	  
mentioned	  that	  he	  has	  noticed	  health	  improvements	  since	  his	  community	  began	  
drinking	  cistern	  water	  in	  lieu	  of	  the	  lake	  water.	  The	  role	  water	  plays	  in	  human	  
development	  is	  vital	  to	  note	  here.	  	  
	  
“Clean	  water…	  can	  make	  or	  break	  human	  development.	  [It	  is]	  
fundamental	  to	  what	  people	  can	  do	  and	  what	  they	  can	  become—to	  
their	  capabilities.	  Access	  to	  water	  is	  not	  just	  a	  fundamental	  human	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right	  and	  an	  intrinsically	  important	  indicator	  for	  human	  progress.	  It	  
also	  gives	  substance	  to	  other	  human	  rights	  and	  is	  a	  condition	  for	  
attaining	  wider	  human	  development	  goals.”24	  
	  
	   The	  potential	  of	  every	  person	  is	  tied	  to	  access	  to	  clean	  drinking	  water,	  as	  the	  
functioning	  of	  the	  human	  body	  and	  mind	  is	  so	  dependent	  on	  a	  constant	  supply.	  
Studies	  have	  definitively	  proven	  that	  productivity	  and	  economic	  growth	  rises	  in	  
tandem	  with	  access	  to	  high	  quality	  drinking	  water25,	  thus	  “whether	  viewed	  from	  the	  
perspective	  of	  human	  rights,	  social	  justice	  or	  economic	  common	  sense,	  the	  damage	  
inflicted	  by	  deprivation	  in	  water	  .	  .	  .	  is	  indefensible”.26	  A	  disturbing	  piece	  of	  
information	  I	  received	  while	  in	  Acarape	  is	  that	  out	  of	  the	  13	  communities	  within	  the	  
city	  limits,	  only	  3	  are	  being	  supplied	  by	  Cagece.	  Later	  when	  I	  spoke	  to	  Cagece	  
employees,	  they	  explained	  that	  the	  cost	  of	  providing	  water	  to	  the	  interior	  is	  
drastically	  higher	  than	  to	  Fortaleza,	  so	  in	  many	  cases	  it	  is	  unsustainable	  for	  the	  
company	  to	  provide	  water	  service	  to	  the	  typically	  rural	  interior	  communities.	  The	  
people	  in	  the	  interior	  can	  usually	  transport	  water	  from	  a	  nearby	  source	  on	  their	  
own	  at	  a	  lower	  cost,	  so	  they	  do	  not	  want	  water	  provision	  from	  Cagece.	  This	  
explanation	  is	  economically	  sound	  and	  rational,	  but	  there	  seems	  to	  be	  a	  disconnect	  
between	  the	  company’s	  assessment	  of	  the	  situation	  and	  the	  attitude	  of	  the	  people	  I	  
                                       
24 Watkins, Kevin. "Beyond Scarcity: Power, Poverty and the Global Water Crisis." Human 
Development Report (2006): n. pag. Web. 
25 ibid 
26 ibid p. 27 
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spoke	  with	  in	  Acarape	  and	  Redenção.	  The	  
extension	  of	  water	  service	  to	  certain	  types	  
of	  areas	  and	  not	  others	  leads	  to	  
explanations	  that	  are	  not	  always	  
transparent	  and	  must	  be	  scrutinized	  and	  
challenged	  to	  reduce	  opacity.	  The	  ethics	  of	  
water	  provision	  becomes	  extremely	  
relevant	  yet	  again.	  
While	  not	  a	  perfect,	  final	  solution	  to	  
all	  of	  the	  problems	  of	  Acarape,	  the	  Agua	  
para	  Todos	  program	  is	  playing	  a	  key	  role	  in	  
breaking	  a	  historic	  cycle;	  lack	  of	  access	  to	  
sufficient	  water	  supplies	  has	  prevented	  the	  
growth	  and	  development	  of	  the	  area,	  but	  as	  
the	  Human	  Development	  Report	  explains,	  
“the	  scarcity	  at	  the	  heart	  of	  the	  global	  water	  
crisis	  is	  rooted	  in	  power,	  poverty	  and	  
inequality,	  not	  in	  physical	  availability”.	  The	  
drastic	  differences	  between	  clean	  water	  
access	  in	  developed	  and	  developing	  nations	  
makes	  this	  all	  too	  clear.	  By	  starting	  to	  fix	  the	  access	  issue,	  human	  and	  economic	  
development	  is	  promoted,	  which	  in	  turn	  can	  serve	  to	  reinforce	  the	  water	  supply	  of	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the	  region.	  A	  detrimental	  cycle	  is	  broken	  and	  replaced	  with	  a	  positive	  one	  that	  
history	  has	  proven	  to	  be	  potent.	  	  
The	  Agua	  para	  Todos	  program	  only	  targets	  one	  of	  the	  numerous	  issues	  in	  the	  
rural	  town	  of	  Acarape,	  but	  the	  implications	  span	  much	  further.	  The	  program	  
represents	  a	  direct	  investment	  in	  human	  development,	  and	  the	  residents	  of	  the	  area	  
are	  convinced	  that	  this	  will	  serve	  as	  a	  vital	  step	  towards	  a	  more	  sustainable	  future.	  
The	  issues	  associated	  with	  the	  lack	  of	  access	  to	  a	  clean	  water	  supply,	  something	  
often	  overlooked	  and	  underappreciated,	  have	  the	  power	  to	  restrain	  the	  progress	  of	  
an	  entire	  region,	  as	  history	  has	  shown.	  The	  communities	  within	  Acarape	  are	  
beginning	  to	  hurdle	  this	  obstacle	  with	  the	  help	  of	  the	  government	  and	  seem	  ready	  
























Chapter	  4:	  Analyzing	  the	  San	  Francisco	  River	  Diversion	  Efforts	  
 
   As the bus rumbled along the two-lane road, I sat and stared out the window on my right. Trees and 
small rolling hills flew by. Suddenly, we reached a massive expanse of homogenous green. A couple 
minutes later, the endless green had not ended. This sugarcane plantation stretched on and on. Seeing 
the fields in person brought different experience and emotions that simply hearing about Brazilian 
sugarcane. This region is suffering through a huge drought. How can all of these plants be watered 


















A	  massive	  project	  is	  currently	  taking	  place	  with	  the	  purpose	  of	  diverting	  the	  
Rio	  São	  Francisco	  (San	  Francisco	  River).	  This	  multibillion	  dollar	  project	  began	  in	  
2005	  and	  will	  redirect	  a	  significant	  portion	  of	  the	  river	  through	  a	  network	  of	  713	  
kilometers	  of	  canals,	  dams,	  tunnels,	  and	  pumping	  stations,	  primarily	  for	  the	  benefit	  
of	  export-­‐oriented	  agro-­‐business,	  especially	  sugar	  cane	  plantations	  and	  shrimp	  
farms.	  Only	  about	  4%	  of	  the	  diverted	  water	  will	  go	  to	  the	  rural,	  drought-­‐stricken	  
Northeast	  population.27	  This	  disparity	  has	  bred	  a	  fierce	  opposition	  from	  a	  multitude	  
of	  different	  groups,	  including	  the	  Landless	  Workers’	  Movement	  (MST),	  Movement	  of	  
Dam–Affected	  People	  (MAB),	  Movement	  of	  Small	  Farmers	  (MPA),	  the	  Pastoral	  Land	  
Commission	  (CPT),	  the	  Pastoral	  Fishers	  Commission	  (CPP),	  and	  many	  more.28	  
Bishop	  Dom	  Luiz	  Flávio	  Cappio	  of	  Barra,	  Bahia	  spearheaded	  this	  resistance	  in	  2005	  
by	  going	  on	  a	  hunger	  strike	  that	  lasted	  11	  days	  in	  protest	  of	  the	  river	  diversion	  plan.	  
He	  repeated	  this	  effort	  in	  2007	  when	  it	  became	  apparent	  that	  the	  project	  was	  
gaining	  steam	  and	  made	  it	  through	  24	  days	  of	  hunger.29	  
The	  diversion	  project	  is	  largely	  motivated	  by	  the	  sizable	  demand	  for	  bio-­‐
fuels,	  especially	  sugarcane	  ethanol.	  As	  it	  became	  evident	  that	  Brazil’s	  climate	  and	  
massive	  expanses	  of	  land	  made	  it	  ideal	  for	  increased	  sugarcane	  production,	  the	  
                                       
27 Rocha, Flávio. "Brazil's Plan to Divert the São Francisco River Is Good Only for Big 
Business." Brazzil. N.p., n.d. Web. 28 Feb. 2013. 
28 "Protests Mount Against Brazil's Mega Water Diversion Project." Polaris Institute. N.p., 
19 Dec. 2007. Web. 28 Feb. 2013. 
29 Lee, Jessica. "The São Francisco River Transposition Project: Friend or Foe to the 
Brazilian People." Law and Business Review of the Americas 15 (2009): 425-34. Student 
Orgs. 13 Mar. 2009. Web. 7 Mar. 2013. 
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percentage	  of	  ethanol	  in	  gasoline-­‐ethanol	  blends	  rose,	  as	  did	  ethanol	  exports.30	  
From	  2005	  to	  2009,	  the	  sugarcane	  industry	  rose	  10%	  per	  year,	  culminating	  in	  
US$50	  billion	  for	  the	  GDP	  of	  Brazil	  in	  2010.31	  Yet	  some	  economists	  doubt	  the	  long-­‐
term	  viability	  of	  such	  a	  heavy	  reliance	  on	  biofuels,	  as	  demand	  in	  countries	  like	  the	  
United	  States	  is	  declining.	  	  
This	  heavy	  investment	  in	  the	  sugarcane	  industry	  has	  helped	  Brazil’s	  
economy	  sustain	  growth,	  which	  has	  propelled	  the	  country	  to	  the	  6th	  highest	  nominal	  
GDP	  in	  the	  world.	  However,	  some	  argue	  that	  this	  has	  come	  at	  the	  expense	  of	  a	  
portion	  of	  the	  population	  and	  environmental	  health.	  Indigenous	  populations	  of	  the	  
Truká,	  Tingui-­‐Botó,	  Pankararu,	  Kiriri,	  Atikum	  and	  Tuxá	  peoples,	  along	  with	  
quilombola	  communities	  and	  other	  fishermen	  and	  small	  farmers	  have	  been	  
“systematically	  ignored	  in	  official	  [San	  Francisco	  River	  diversion]	  project	  studies”	  
(Polaris	  Institute).	  Environmental	  degradation	  intensified	  by	  the	  ongoing	  project	  
includes	  increased	  sedimentation,	  decreased	  flow,	  and	  declining	  fish	  populations	  
that	  serve	  as	  a	  primary	  food	  source	  for	  millions	  of	  Brazilians.	  Clearly,	  some	  
problematic	  effects	  follow	  the	  drastic	  measure	  of	  rerouting	  a	  large	  portion	  of	  the	  
San	  Francisco	  River	  and	  it	  is	  necessary	  to	  closely	  examine	  these	  impacts	  when	  
assessing	  the	  government’s	  promotion	  of	  agro-­‐business.	  	  
                                       
30 Martinelli, Luiz A., and Solange Filoso. "Expansion of Sugarcane Ethanol Production in 
Brazil: Environmental and Social Challenges" Ecological Applications 28 (2008): 885-
98. ESAjournals.org. Web. 8 Apr. 2013. 
31 "Economic Growth." Sugarcane Ethanol, the Sweeter Alternative. N.p., n.d. Web. 9 Apr. 
2013. 
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   The	  San	  Francisco	  River	  project	  represents	  a	  method	  of	  development	  entirely	  
different	  from	  the	  human	  development	  related	  to	  improved	  access	  to	  clean	  drinking	  
water	  to	  which	  the	  Agua	  para	  Todos	  program	  contributes.	  The	  two	  models	  can	  be	  
explained	  as	  top-­‐down	  versus	  bottom-­‐up.	  The	  San	  Francisco	  project	  is	  top-­‐down,	  as	  
large	  business	  interests	  are	  receiving	  additional	  support	  from	  the	  federal	  
government	  in	  the	  form	  of	  increased	  supply	  of	  resources.	  Although	  the	  federal	  
government	  has	  employed	  rhetoric	  implying	  that	  the	  program	  is	  designed	  to	  include	  
some	  increased	  water	  provision	  to	  the	  drought-­‐vulnerable	  population,	  it	  is	  
impossible	  to	  mask	  the	  benefits	  that	  pour	  to	  the	  agricultural	  corporations.	  Most	  of	  
the	  benefits	  are	  received	  by	  the	  “top”,	  which	  include	  the	  government	  and	  large	  
businesses.	  The	  idea	  is	  that	  when	  corporations	  thrive,	  everyone	  lower	  on	  the	  
proverbial	  food	  chain	  benefits	  because	  the	  desirable	  effects	  trickle	  down,	  seeping	  
into	  the	  fabric	  of	  all	  levels	  of	  society	  along	  the	  way.	  For	  example,	  if	  sugarcane	  
plantations	  thrive	  in	  Northeast	  Brazil,	  jobs	  are	  created,	  providing	  stable	  income	  to	  
more	  of	  the	  population.	  Increased	  sugarcane	  exports	  boost	  the	  GDP	  of	  the	  country,	  
which	  can	  lead	  to	  effects	  like	  increased	  average	  salaries	  and	  improved	  healthcare	  
access.	  	  
	   Yet	  the	  ‘bottom-­‐up’	  mindset	  has	  been	  gaining	  steam	  with	  economists,	  
politicians	  and	  people	  across	  the	  globe	  recently.	  The	  various	  people	  and	  
organizations	  I	  spoke	  to	  during	  my	  research	  revealed	  the	  optimism	  and	  enthusiasm	  
that	  exists	  around	  bottom-­‐up	  development.	  From	  social	  programs	  designed	  to	  teach	  
soccer	  to	  youth32	  to	  educational	  reform	  efforts,33	  bottom-­‐up	  measures	  are	  being	  
                                       
32 Conversation with FCNB 
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undertaken	  all	  over	  Northeastern	  Brazil	  to	  promote	  human	  and	  economic	  
development.	  My	  research	  observations	  and	  participation	  suggest	  that	  this	  type	  of	  
development	  works	  well	  in	  the	  region.	  Organizations	  and	  individuals	  have	  
simultaneously	  witnessed	  the	  success	  reached	  by	  directly	  targeting	  the	  populations	  
of	  interest	  and	  the	  flaws	  and	  inefficiencies	  of	  the	  higher	  levels	  of	  government	  and	  
learned	  from	  this	  experience.	  	  The	  Rio	  São	  Francisco	  diversion	  represents	  a	  massive	  
top-­‐down	  effort	  to	  develop	  Northeast	  Brazil	  and	  the	  rest	  of	  the	  country,	  but	  I	  would	  
argue	  that	  my	  research	  suggests	  a	  more	  effective	  solution	  to	  the	  water	  supply	  issues	  
in	  the	  Northeast	  would	  be	  to	  focus	  more	  on	  bottom-­‐up	  measures,	  strengthening	  and	  
expanding	  current	  programs	  like	  Agua	  para	  Todos	  and	  education	  reform.	  	  
	   The	  importance	  of	  discussing	  the	  effectiveness	  of	  top-­‐down	  versus	  bottom-­‐
up	  policies	  is	  revealed	  in	  the	  decision	  process	  of	  approving	  the	  Rio	  São	  Francisco	  
project.	  Another	  project	  was	  proposed	  alongside	  the	  river	  diversion	  plan,	  which	  
“consist[ed]	  of	  a	  rigorous	  study	  made	  by	  researchers	  from	  different	  Brazilian	  
universities	  to	  provide	  clean	  water	  to	  more	  than	  forty	  million	  people	  for	  almost	  half	  
the	  cost	  of	  the	  São	  Francisco	  River’s	  Project”.34	  The	  diversion	  project	  was	  initially	  
budgeted	  at	  around	  R$3	  billion,	  while	  the	  alternate	  proposal	  would	  have	  cost	  less	  
than	  R$2	  billion.	  This	  bottom-­‐up	  policy	  never	  came	  to	  fruition,	  as	  the	  Rio	  São	  
Francisco	  project	  was	  approved	  and	  had	  a	  large	  budget.	  While	  my	  research	  suggests	  
that	  the	  ignored	  proposal	  could	  have	  been	  quite	  successful	  because	  of	  its	  regional	  
                                       
33 urban reform meeting at Acarape 
34 Rocha, Flávio. "Brazil's Plan to Divert the São Francisco River Is Good Only for Big 
Business." Brazzil. Web. 28 Feb. 2013. 
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specificity	  and	  direct	  investment	  in	  human	  development,	  this	  debate	  is	  far	  from	  
closed.	  Learning	  about	  the	  history	  of	  top-­‐down	  and	  bottom-­‐up	  policies	  in	  a	  region	  
can	  provide	  key	  insights,	  and	  discussing	  the	  differences	  will	  lead	  to	  policies	  with	  








































While	  Northeast	  Brazil	  suffers	  through	  the	  drought,	  people	  are	  naturally	  
being	  forced	  to	  confront	  water	  provision	  issues.	  The	  citizens	  demand	  changes	  and	  
the	  government	  must	  respond.	  Inefficiencies	  that	  previously	  went	  unnoticed	  have	  
been	  revealed,	  and	  the	  complexities	  of	  water	  markets	  become	  increasingly	  clear.	  I	  
arrived	  in	  Brazil	  with	  a	  solid	  foundation	  of	  knowledge	  about	  this	  topic,	  but	  I	  quickly	  
realized	  that	  the	  knowledge	  I	  had	  about	  California’s	  water	  supply	  and	  markets	  
would	  not	  cleanly	  translate	  over	  to	  Brazil’s.	  This	  forced	  me	  to	  reevaluate	  my	  
previous	  knowledge	  and	  conduct	  research	  in	  this	  country	  from	  scratch.	  While	  the	  
goal	  of	  my	  research	  was	  not	  to	  come	  away	  with	  any	  definitive	  answers	  to	  solving	  the	  
water	  access	  issues	  of	  Northeast	  Brazil,	  I	  did	  reach	  a	  few	  opinions	  on	  the	  matter.	  
	   The	  interaction	  between	  access	  to	  sufficient	  drinking	  water	  and	  development	  
stands	  out	  in	  my	  research.	  The	  role	  that	  water	  plays	  in	  human	  development	  is	  clear	  
and	  well-­‐documented;	  water	  allows	  the	  body	  and	  mind	  to	  function	  properly,	  and	  a	  
lack	  of	  water	  inhibits	  the	  ability	  to	  learn	  and	  work.	  Since	  human	  development	  
contributes	  to	  economic	  development	  through	  increased	  worker	  productivity	  and	  
other	  measures,	  it	  is	  easy	  to	  see	  how	  the	  growth	  of	  a	  city	  or	  region	  depends	  heavily	  
on	  sufficient	  access	  to	  water.	  
Yet	  I	  argue	  that	  the	  relationship	  between	  water	  and	  development	  does	  not	  
end	  here.	  My	  interviews	  and	  conversations	  with	  people	  in	  Acarape	  illuminated	  the	  
reverse	  interaction;	  the	  level	  of	  development	  of	  an	  area	  largely	  determines	  its	  water	  
provision.	  	  In	  the	  age	  of	  advanced	  water	  infrastructure	  and	  markets,	  water	  
companies	  and	  utilities	  play	  a	  massive	  role	  in	  water	  supply,	  and	  profits	  are	  key.	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Northeast	  Brazil’s	  largest	  water	  supplier,	  Cagece,	  must	  consider	  the	  feasibility	  of	  
providing	  water	  to	  an	  interior	  city	  like	  Acarape.	  Since	  the	  region	  has	  not	  developed	  
a	  strong	  economy	  and	  incomes	  remain	  low,	  residents	  often	  cannot	  afford	  to	  pay	  the	  
cost	  of	  Cagece’s	  water	  provision.	  Thus,	  a	  harmful	  cycle	  of	  development	  and	  water	  
access	  is	  created.	  Breaking	  free	  of	  this	  cycle	  is	  vital	  to	  the	  lives	  of	  residents	  of	  areas	  
that	  fit	  this	  mold.	  	  
Acarape	  is	  beginning	  to	  burst	  through	  the	  confines	  of	  this	  cycle	  with	  the	  help	  
of	  the	  Agua	  para	  Todos	  program.	  By	  finding	  a	  way	  to	  provide	  for	  the	  most	  pressing	  
human	  water	  need,	  the	  program	  is	  focusing	  on	  an	  issue	  that	  is	  relatively	  easy	  to	  
resolve	  when	  compared	  to	  total	  water	  demand.	  Serious	  issues	  with	  water	  supply	  for	  
crop	  irrigation	  still	  exist,	  but	  by	  providing	  drinking	  water,	  the	  program	  gets	  the	  
most	  results	  per	  dollar	  spent	  and	  sets	  up	  the	  region	  for	  future	  progression,	  
including	  possible	  extension	  of	  Cagece’s	  water	  service.	  
The	  success	  of	  Agua	  para	  Todos	  reveals	  the	  effectiveness	  of	  specialized,	  
localized	  measures	  and	  policies	  to	  target	  the	  detrimental	  effects	  of	  the	  drought.	  By	  
listening	  to	  the	  input	  of	  the	  citizens	  of	  Acarape	  and	  working	  from	  there,	  the	  
municipal	  government	  of	  the	  area	  is	  helping	  the	  community	  through	  the	  drought.	  
Using	  local	  knowledge	  of	  the	  region	  can	  bring	  results	  that	  a	  widespread	  federal	  
program	  could	  not	  achieve	  alone.	  	  
Brazil	  is	  undertaking	  many	  efforts	  to	  mitigate	  the	  effects	  of	  the	  drought	  of	  the	  
Northeast	  and	  expand	  the	  economy	  of	  the	  region.	  The	  San	  Francisco	  River	  diversion	  
project	  is	  one	  that	  fits	  this	  mold,	  and	  while	  it	  will	  almost	  certainly	  increase	  GDP	  of	  
the	  region,	  my	  research	  argues	  that	  decisions	  to	  use	  resources	  in	  this	  manner	  must	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be	  examined	  with	  skepticism.	  At	  this	  critical	  point	  in	  Brazil’s	  development,	  with	  the	  
country’s	  growth	  slowing	  and	  a	  serious	  drought	  affecting	  a	  large	  portion	  of	  the	  
population,	  policy	  decisions	  are	  of	  the	  utmost	  importance.	  Deciding	  to	  encourage	  
human	  development	  by	  providing	  resources	  for	  local	  water	  provision	  efforts	  could	  







































1. Could you have done this project in the USA? What data or sources 
were unique to the culture in which you did the project? 
This research project could not be duplicated in the United States. Being in 
Northeast Brazil allowed me to speak to government officials, NGOs, 
professors and other community members that would have been difficult or 
impossible to contact from the US. Furthermore, I was able to create 
relationships with people in the communities I researched, and this provided me 
with additional information that could not have been obtained without face-to-
face contact.  
 
2. Could you have done any part of it in the USA? Would the results have 
been different? How? 
My research included a lot of information from journals and other internet 
sources that could have been accessed in the US, but putting this information in 
the context of the communities and projects I studied would not be as effective 
or descriptive if this project was carried out in the United States. My thoughts 
and opinions were shaped largely by my firsthand observations that could only 
happen by staying in the area of research. 
 
3. Did the process of doing the ISP modify your learning style? How was 
this different from your previous style and approaches to learning? 
The ISP process taught me the importance of always staying alert and open to 
all details when studying a topic. Going into the project, I was focused in on the 
water projects I was researching, but as my research progressed, I learned that I 
could learn from seemingly unrelated conversations or observations. For 
instance, I sat in on a few community meetings that did not focus entirely on 
water projects, but I gained valuable information on the process of creating 
policies in the communities I studied.  
 
4. How much of the final monograph is primary data? How much is from 
secondary sources? 
My final monograph is about 75% primary data. Secondary sources play a large 
role in framing the issues I examined, but primary data shaped virtually all of 
the analysis in the monograph. 
 
5. What criteria did you use to evaluate your data for inclusion in the final 
monograph? Or how did you decide to exclude certain data? 
After I collected all of my field data, I read over all of them and drew 
connections. Some of the data I chose to exclude was less related to the data I 
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used, but some I had to leave out simply because I did not want to make the 
focus of my monograph too broad. 
 
6. How did the "drop-off's" or field exercises contribute to the process and 
completion of the ISP? 
The previous field exercises and drop-off’s built up confidence and experience 
in approaching people and speaking to them about a topic of interest. These 
exercises also showed me the value in improving my language skills so I could 
keep a conversation going more effectively. 
 
7. What part of the FSS most significantly influenced the ISP process? 
The research ethics course helped me identify my biases and preconceptions 
that I have due to my place of origin and upbringing. Applying “Western” 
values is not always effective in all places, and realizing this helped me keep an 
open mind during my research. 
 
8. What were the principal problems you encountered while doing the 
ISP? Were you able to resolve these and how? 
The main issue that I encountered was that appointments were not always able 
to be kept due to people’s busy schedules. Being understanding and working to 
reschedule resolved this, and most of the time I was able to eventually speak to 
the person of interest. 
 
9. Did you experience any time constraints? How could these have been 
resolved? 
I think three weeks was ample time to complete this project, given the 
expectations. I could have delved more into my research topic, but this could 
take months or years. With the amount of time we have on the program, things 
went smoothly. 
 
10. Did your original topic change and evolved as you discovered or did 
not discover new and different resources? Did the resources available 
modify or determine the topic? 
My original topic did change a little. Once I realized that my advisor could get 
me access to NGOs and water companies in Fortaleza, I decided to include 
urban water supply in my research instead of only looking at Agua para Todos. 
Keeping an open mind going into the research period was a good decision. 
 
11. How did you go about finding resources: institutions, interviewees, 
publications, etc.? 
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Bill Calhoun set me up with an advisor, Egidio Guerra, that is very well-
connected. Egidio helped me meet many different people that helped me with 
my research. I found my secondary sources online, mostly through the SIT 
library and Pomona College’s online database. 
 
12. What method(s) did you use? How did you decide to use such 
method(s)? 
To collect data from the field, I observed a lot. I have always been a big 
advocate of observation, so this was a natural decision. I also interviewed 
people to answer specific questions, but I utilized the research conversation 
more often. I often met with groups of 3 or more individuals, so a formal 
interview did not seem like the most effective way to collect data.  
 
13. Comment on your relations with your advisor: indispensable? 
Occasionally helpful? Not very helpful? At what point was he/she most 
helpful? Were there cultural differences, which influenced your 
relationship? A different understanding of educational processes and 
goals? Was working with the advisor instructional? 
I developed a great relationship with my advisor. Egidio helped me every step 
of the way, but I also spent time with him and his family outside of my 
research. I think this friendly relationship helped keep us open and led to some 
good research decisions. Cultural differences existed, but this did not cause too 
many issues.  
 
14. Did you reach any dead ends? Hypotheses which turned out to be not 
useful? Interviews or visits that had no application? 
I would not say that I reached any dead ends, but there were moments in the 
field that did not help me with my research. I think this is unavoidable, and 
accepting this fact helped me keep a positive, energetic attitude.  
 
15. What insights did you gain into the culture as a result of doing the ISP, 
which you might not otherwise have gained? 
I learned about the way communities get together to discuss policies and 
improvements to society, which I believe is an important part of culture. 
Furthermore, through my research of Agua para Todos, I learned about the 
culture of sharing between families. These aspects would have gone unnoticed 
if I spent all of my time in classes in Fortaleza. 
 
16. Did the ISP process assist your adjustment to the culture? Integration? 
The ISP process definitely helped me integrate into the Brazilian culture. 
Getting to know groups and communities gave me insights into the culture and 
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helped me feel more welcome. By stepping outside of my comfort zone, I 
learned a lot about the culture and myself, which helped in the integration 
process. 
 
17. What were the principal lessons you learned from the ISP process? 
The ISP process has taught me the value into leaving my comfort zone and 
immersing myself in something unknown. The nerves I took into ISP were 
quickly calmed by the openness of the people and communities I came into 
contact with, and I learned so much that I could never have learned avoiding 
discomfort. Also, the power of the human connection stood out to me, as I 
became friends with people so different from myself. The only things we had in 
common were that we are human and share a common interest, but this is 
enough to overcome language and culture barriers. 
 
18. If you met a future student who wanted to do this same project, what 
would be your recommendations to him/her? 
I would advise this student to keep an open mind and try to learn from every 
activity in the ISP period. Some of my most valuable sources of information 
came at unexpected times. Also, I would advise this student to keep an open 
mindset and not project values or qualities onto the areas that are not a fit. 
 
19. Given what you know now, would you undertake this, or a similar 
project again? 
I would be interested in starting a project that looks more in-depth to the 
water provision of Cagece. I included a lot in my monograph, but this 
water market is so complex that so much more research could be done 
on it. I am pleased with how my research came out, and it definitely sets 
up a lot more possible research in the future. I believe that water 
provision and drought alleviation in Brazil needs to be researched as 










"Apresentação."	  Cogerh.	  N.p.,	  n.d.	  Web.	  8	  May	  2013.	  
Benjamín,	  Antonio	  H.,	  Cláudia	  L.	  Marques,	  and	  Catherine	  Tinker.	  "The	  Water	  Giant	  
Awakes:	  An	  Overview	  of	  Water	  Law	  in	  Brazil."	  Texas	  Law	  Review	  83	  (2005):	  
2185-­‐243.	  Web.	  
Bradley,	  Theresa.	  "Brazilian	  Water	  Protection	  a	  $100	  Million	  Market?"	  National	  
Geographic.	  National	  Geographic	  Society,	  04	  June	  2010.	  Web.	  28	  Feb.	  2013.	  
Del	  Grossi,	  Mauro	  E.,	  and	  Vicenti	  P.M.	  De	  Azevedo	  Marques.	  "Family	  Farming	  in	  the	  
Agricultural	  Census	  of	  2006:	  The	  Legal	  Mark	  and	  the	  Options	  for	  Their	  
Identification."	  Estudos	  Sociedade	  E	  Agricultura	  18	  (2010):	  127-­‐57.	  Apr.	  
2010.	  Web.	  20	  Mar.	  2013.	  
"Delay	  in	  Works	  of	  Transposition	  of	  the	  São	  Francisco	  Exacerbates	  the	  Effects	  of	  
Drought	  in	  Ceará."	  Ceará	  Agora.	  N.p.,	  26	  Mar.	  2013.	  Web.	  13	  May	  2013.	  
"Economic	  Growth."	  Sugarcane	  Ethanol,	  the	  Sweeter	  Alternative.	  Web.	  9	  Apr.	  2013.	  
"Entra	  Em	  Vigor	  O	  Programa	  Água	  Para	  Todos	  -­‐	  Portal	  Brasil."	  Brasil.gov.br.	  27	  July	  
2011.	  Web.	  7	  Apr.	  2013.	  
Finan,	  Timothy	  J.,	  and	  Donald	  R.	  Nelson.	  "Making	  Rain,	  Making	  Roads,	  Making	  Do:	  
Public	  and	  Private	  Adaptations	  to	  Drought	  in	  Ceará,	  Northeast	  
Brazil."	  Climate	  Research	  19	  (2001):	  97-­‐108.	  Web.	  
Forbes,	  Keith	  A.	  "Bermuda's	  Climate	  and	  Weather."	  Bermuda	  Online.	  Web.	  11	  Apr.	  
2013.	  
Gaiser,	  Thomas.	  Global	  Change	  and	  Regional	  Impacts:	  Water	  Availability	  and	  
Vulnerability	  of	  Ecosystems	  and	  Society	  in	  the	  Semiarid	  Northeast	  of	  Brazil.	  
 49 
Berlin:	  Springer,	  2003.	  Web.	  2	  Apr.	  2013.	  
Heller,	  Léo.	  Access	  to	  Water	  Supply	  and	  Sanitation	  in	  Brazil:	  Historical	  and	  Current	  
Reflections;	  Future	  Perspectives.	  Rep.	  Human	  Development	  Report	  2006,	  
2006.	  Web.	  Mar.	  2013.	  
"History."	  Cagece.	  N.p.,	  13	  Jan.	  2012.	  Web.	  23	  Apr.	  2013.	  
Holland,	  Wilrismar.	  "Programa	  Água	  Para	  Todos	  Começará	  Pela	  Região	  Dos	  
Inhamuns,	  Afirma	  Secretário	  Da	  SDA	  |	  Nova	  Difusora	  Dos	  Inhamuns	  -­‐	  Tauá-­‐
Ceará."	  Difusorataua.	  13	  Dec.	  2012.	  Web.	  3	  Mar.	  2013.	  
Lee,	  Jessica.	  "The	  São	  Francisco	  River	  Transposition	  Project:	  Friend	  or	  Foe	  to	  the	  
Brazilian	  People."	  Law	  and	  Business	  Review	  of	  the	  Americas	  15	  (2009):	  425-­‐
34.	  Student	  Orgs.	  13	  Mar.	  2009.	  Web.	  7	  Mar.	  2013.	  
Martinelli,	  Luiz,	  and	  Solange	  Filoso.	  "EXPANSION	  OF	  SUGARCANE	  ETHANOL	  
PRODUCTION	  IN	  BRAZIL:	  ENVIRONMENTAL	  AND	  SOCIAL	  CHALLENGES	  
Read	  More:	  Http://www.esajournals.org/doi/abs/10.1890/07-­‐
1813.1."	  Ecological	  Applications	  18	  (2008):	  885-­‐98.	  ESAjournals.org.	  Web.	  8	  
Apr.	  2013.	  
Melo,	  Jose	  C.	  The	  Experience	  of	  Condominial	  Water	  and	  Sewerage	  Systems	  in	  Brazil:	  
Case	  Studies	  from	  Brasilia,	  Salvador	  and	  Parauapebas.	  Rep.	  The	  World	  Bank,	  
Aug.	  2005.	  Web.	  28	  Feb.	  2013.	  
McNallen,	  Brendan.	  2006.	  "Fixing	  the	  leaks	  in	  Brazil’s	  water	  law:	  Encouraging	  sound	  
private	  sector	  participation	  through	  legal	  and	  regulatory	  reform."Gonzaga	  
Journal	  of	  International	  Law,	  9:	  p.	  173-­‐177.	  
Morgan,	  Brownen.	  "Social	  Protest	  Against	  Privatization	  of	  Water:	  Forging	  
 50 
Cosmopolitan	  Citizenship?"	  Soundings:	  A	  Journal	  of	  Politics	  and	  Culture	  27	  
(2004):	  n.	  pag.	  Web.	  10	  May	  2013.	  
Olmstead,	  S.	  M.	  "The	  Economics	  of	  Managing	  Scarce	  Water	  Resources."	  Review	  of	  
Environmental	  Economics	  and	  Policy	  4.2	  (2010):	  179-­‐98.	  Print.	  
Osava,	  Mario.	  "Brazil:	  Costly	  Water	  for	  the	  Poor	  Northeast."	  Global	  Issues.	  21	  Oct.	  
2011.	  Web.	  1	  Mar.	  2013.	  
"Protests	  Mount	  Against	  Brazil's	  Mega	  Water	  Diversion	  Project."	  Polaris	  Institute.	  19	  
Dec.	  2007.	  Web.	  28	  Feb.	  2013.	  
Ramos,	  Radolpho	  P.L.	  Precipitation	  Characteristics	  in	  the	  Northeast	  Brazil	  Dry	  
Region.	  Rep.	  no.	  224.	  Fort	  Collins:	  Colorado	  State	  University,	  1974.	  Print.	  
Rocha,	  Flávio.	  "Brazil's	  Plan	  to	  Divert	  the	  São	  Francisco	  River	  Is	  Good	  Only	  for	  Big	  
Business."	  Brazzil.	  Web.	  28	  Feb.	  2013.	  
Rohter,	  Larry.	  "Brazilian	  Plan	  for	  Water	  Diversion	  Is	  Greeted	  by	  Skepticism."	  The	  
New	  York	  Times.	  29	  Mar.	  2005.	  Web.	  29	  Feb.	  2013.	  
"Solenidade	  De	  Criação	  Do	  Comitê	  Do	  Programa	  Água	  Para	  Todos	  é	  Realizada	  No	  
Campus	  Da	  Liberdade."	  UNILAB.	  20	  Feb.	  2013.	  Web.	  3	  Mar.	  2013.	  
Stauffer,	  Caroline.	  "Worst	  Drought	  in	  Decades	  Hits	  Brazil's	  Northeast."	  Reuters.	  N.p.,	  
04	  Jan.	  2013.	  Web.	  23	  Mar.	  2013.	  
Tomáz,	  Alzeni.	  Indigenous	  People	  in	  the	  Northeast	  Under	  the	  Impact	  of	  São	  Francisco	  
River	  Transposition.	  Rep.	  Web.	  7	  Mar.	  2013.	  
Tortajada,	  Cecilia.	  São	  Francsico	  Water	  Transfer.	  Rep.	  Human	  Development	  Report	  
2006.	  Web.	  10	  Mar.	  2013.	  
"Treatment."	  Cagece.	  N.p.,	  27	  July	  2011.	  Web.	  3	  May	  2013.	  
 51 
Watkins,	  Kevin.	  "Beyond	  Scarcity:	  Power,	  Poverty	  and	  the	  Global	  Water	  
Crisis."	  Human	  Development	  Report	  (2006):	  n.	  pag.	  Web.	  
"Worst	  Drought	  in	  Decades	  Hits	  Brazil's	  Northeast."	  Stabroek	  News.	  5	  Jan.	  2013.	  
Web.	  9	  Apr.	  2013.	  
